Background: Patient safety climate has been recognized as a core determinant for improving safety in hospitals. Describing workforce perceptions of patient safety climate is an important part of safety climate management. This study aimed to describe staff's perceptions of patient safety climate in public hospitals in Shanghai, China and to determine how perceptions of patient safety climate differ between different types of workers in the U.S. and China.
Background
The 1999 report from the Institute of Medicine, To Err Is Human, brought greater attention to the problem of patient safety in the developed countries [1] , arguably launching the modern patient safety movement [2] . The report highlighted the role of an organization's safety culture as a determinant of risks to patients care. Developing a culture of safety has been a core element of many efforts and a critical determinant of the success of activities intended to improve safety [3] .
Patient safety culture can refer to "the product of individual and group values, attitudes, competencies and patterns of behavior that determine the commitment to, and the style and proficiency of, an organization's health and safety programs" [4] . The safety culture of an organization can motivate workers to engage in safe behaviors and facilitate the translation of these behaviors into daily practice, and can also influence the ability of staff to raise concerns regarding safety and the ability of managers to respond to those concerns [3, 5] . Safety culture reflects the deeper and less readily accessible core values and assumptions of the organization regarding safety and human resources [6] . Safety climate, in contrast, is commonly defined as, "surface features of the safety culture from attitudes and perceptions of individuals at a given point in time" or "the measurable components of safety culture" [4, 7, 8] . Because safety culture is difficult to measure, employee surveys of patient safety climate often serve as a proxy for patient safety culture in studies of the effects of culture on organizational outcomes [9] . Studies have found that patient safety climate is associated with positive outcomes such as greater error reporting by physicians [10] , lower rates of adverse events [11, 12] , lower mortality rates [13] , and lower rates of readmission [14] .
Patient safety has taken on particular importance in China due to the deteriorating relationship between physicians and patients. The delivery of unsafe medical care is one of the reasons for the trend toward increasing conflict. In response, the Chinese government and hospitals have carried out a series of initiatives to prevent medical errors, including encouraging the development of safety culture [15] [16] [17] [18] . As clinicians and policy makers place more emphasis on patient safety, assessing patient safety climate has taken on greater importance.
While most of the research on patient safety climate has focused on the U.S., researchers have documented important differences between the U.S. and other countries. For example, administering the same survey to hospital workers in three different countries and regions, Fujita et al. (2013) documented differing perceptions of patient safety climate along particular dimensions across the three countries [19] . Nie found similar results comparing instruments fielded in the U.S. and China [20] .
Researchers have also documented that survey instruments developed and calibrated for workers in U.S. hospitals often do not perform as well when administered in other countries [18] . In particular, researchers administering the Hospital Survey on Patient Safety Culture (HSPSC), developed by the U.S. Agency for Healthcare Research and Quality (AHRQ), outside the U.S. often identify different underlying constructs and generally document lower internal consistency reliability [18] [19] [20] . As a result, Zhu et al. (2014) developed a new instrument specific to the Chinese hospital context [18] .
Most of this work, however, is based on the AHRQ instrument. In this paper, in contrast, we base our analysis on an alternative instrument, the Patient Safety Climate in Healthcare Organizations (PSCHO) tool, which we believe better captures certain underlying characteristics of Chinese culture that could be important determinants of patient safety climate. In particular, the instrument uses separate scales to measure of "fear of blame" and "fear of shame", recognizing that they may operate differently and that the different scales may be more problematic among different types of employees [20, 21] . "Fear of blame" and "fear of shame" affect patient safety by reducing the willingness of workers to share experiences and learn from others. We anticipated that these items would be particularly relevant for workers in Chinese hospital and thus chose the instrument that could better capture these separate elements. Theory of high-reliability organizations also suggests that these factors are potentially important barriers to implementing interventions to improve patient safety [22] .
Our study focuses on general, secondary public hospitals in Shanghai. Shanghai is one of the biggest urban cities in China with a population of 23.80 million in 2013, and improving medical care quality and patient safety has been a key objective of reforms of the public hospitals. The Shanghai government has facilitated the use of clinical pathways, disease management programs, and computer-assisted quality and safety programs and has linked government subsidies to public hospitals to the quality and safety of their medical care. Understanding patient safety climate may help policy makers and hospital leaders better understand how to design these interventions to facilitate these types of reforms. In this paper, we report the results of fielding a modified version of the PSCHO in hospitals in Shanghai China. Using this instrument, we assess the status of patient safety climate in hospitals in China and compare the results to those reported from a study of U.S. hospitals.
Methods

Data source
We studied hospitals in Pudong new area of Shanghai, the largest district in Shanghai with both urban and rural areas, covering a population of about 5.26 million (22% of the total population in Shanghai) and an area of 1210.41 km 2 (19% of the total area in Shanghai) [23] . We surveyed each of the six secondary general public hospitals in Pudong new area, four in the northern urban area and two in the southern rural area. In each hospital, we randomly sampled 50% of managers in administrative offices and clinical departments, 20% of non-management physicians, non-management nurses and others (including medical technicians and others with no management positions). For each category, we surveyed at least 30 people. Employees received a paperbased, voluntary and anonymous questionnaire. The survey was conducted during January and February of 2013.
Weighting data
We generated weights for each job type within each hospital to reflect the original sampling frame accurately. Following Hartmann's study [24] , weights were calculated by multiplying the sampling weight by the nonresponse weight.
Survey instrument
We chose a previously validated instrument, the Patient Safety Climate in Healthcare Organizations (PSCHO) tool, which was developed to study patient safety in U.S. hospitals [24] [25] [26] [27] [28] . The PSCHO, which is based on HRO theory [29] , evaluates factors related to organizational, work-unit and individual/interpersonal contributions to patient safety climate and has been demonstrated to be a valid and reliable instrument [25] . The PSCHO contains 12 scales and 42 items [23] . There are three organizational scales (senior leadership, resources for safety, and facility characteristics), three workgroup scales (workgroup leadership, workgroup norms, and workgroup recognition), and six interpersonal scales (fear of shame, learning, fear of blame, psychological safety, problem responsiveness, and outcomes). The survey also asked employees to provide demographic information including gender, age, education, working years, and job type.
To adapt the tool to local culture, we adjusted some of the phrasing to better align the survey with culturespecific interpretations. We replaced the word "I" with "staff" or used passive sentences instead of original positive sentences. For example, "I have enough time to complete patient care tasks safely" in the PSCHO was modified as "Staff have enough time to complete patient care tasks safely". There were two main reasons for this modification. First, we believe it is likely that Chinese respondents would be particularly sensitive to the use of the word "I" in this context, causing them to be unwilling to respond the survey or to respond inaccurately. Second, we believe this phrasing more accurately measures collective beliefs and attitudes about an employee's work unit and hospital, and thus reflects organizational feature of safety climate. Although a 5-point, neutral mid-point Likert scale was used in the PSCHO, we used a 7-point, neutral mid-point Likert scale ("strongly disagree" = 1 to "strongly agree" = 7) with no "not applicable" option for each safety climate item in order to capture severe problems in patient safety climate (see Additional file 1).
Administration of survey
Survey questionnaires were delivered to each hospital by members of our research group and were distributed within hospitals by each site's project coordinator. Participation was voluntary and all responses were anonymous. Each survey questionnaire contained a cover letter that introduced the survey and informed respondents of their rights as research participants. The coordinator collected the completed questionnaires from each department and delivered them to the research team.
Data analysis
Following analyses based on the PSCHO [24] [25] [26] [27] [28] , we used the percentage of "problematic responses′ (PPR) to measure patient safety climate. A rating below 4 for a positive statement or above 4 for a negative statement was identified as a problematic response. A rating of 4 was identified as a neutral response. Weighting each survey item equally, we calculated the PPRs overall, for each scale and for item and calculated the PPRs by job type [24] [25] [26] [27] [28] . Because a neutral mid-point response (i.e., neither agree nor disagree) to an item could also be characterized as problematic with respect to safety climate [25] , we also calculated the percentage of problematic and neutral responses for each measure.
After tabulating the responses for each item, we assessed the psychometric properties of the modified edition of the PSCHO instrument. First, we assessed the internal reliability for each scale based on the full set of items we included in the survey using Cronbach's alpha. For scales that did not meet an acceptable threshold for Cronbach's alpha (> = 0.7), we analyzed the correlation of the items within each scale and identified and dropped items that had relatively low correlation with the others. We then conducted a confirmatory factor analysis for the revised model and reanalyzed the internal reliability using Cronbach's alpha. We then used the revised scales for the remainder of our analyses.
To determine whether perceptions of hospital safety climate varied by job type, we tested the difference of PPRs by job type using χ 2 tests. We also used a multivariate regression model to control individual characteristics of employees (gender, education, and working years). The model also include hospital fixed effects to control for differences across hospitals. We estimated models for each scale. Before adopting multivariate regression model, we reversed the score for negative statements so that a higher score always indicated a more positive response. To test differences by job type, we included an indicator of whether the worker was a manager. For each respondent, the score for each multi-item dimension is the average across each of the items included in the dimension, and the overall safety climate score is the average across all the original items. Models were estimated using the weights discussed above.
The study was approved by the Institutional Review Board of School of Public Health, Fudan University (IRB#2012-11-0381).
Results
Respondent characteristics
1,272 of surveyed employees responded, a 75% response rate. The response rates for non-management physicians, non-management nurses, managers in administrative offices and clinical departments, and others were 81%, 85%, 77% and 46%, respectively. The majority of the study respondents were female (69%); 40% were above the age of 40; 14% had graduate degrees; 4% were managers in administrative offices; and 59% had worked in the hospital for 10 years or more (Table 1) .
When calculating the weights and analyzing the PPRs by job type, we classified as "managers" those who worked in administrative offices rather than in direct patient care (such as physician managers, nurse managers, and clinician managers). Front-line managers with clinical responsibilities, in contrast, were classified based on their clinical job groups in order to differentiate between employees who directly interacted with patients and those who did not.
Psychometric properties of the PSCHO
93% of the original set of items in the modified PSCHO had correlations of 0.40 or higher with the other items within their scales. Ten scales had high internal consistency (Cronbach's α coefficient ranging from 0.81 to 0.95), two scales of "workgroup leadership" and "outcome" had lower Cronbach's α coefficient (0.26 and 0.37 respectively). In the scale of "workgroup leadership", the item of "Whenever pressure builds up, management in the unit wants us to work faster, even if it means taking shortcuts that might negatively affect patient safety" had very low correlation with other items within the scale (less than 0.2). In the scale of "outcome", the item of "I have never witnessed a coworker do something that appeared to me to be unsafe patient care" also had low correlation with other items within the scale (less than 0.3). To improve the psychometric properties of the scales, these two items were deleted. After deleting these items, the Cronbach's α coefficients for the scales of "workgroup leadership" and "outcome" were 0.90 and 0.87, respectively.
After deleting the two items, we conducted a confirmatory factor analysis of the revised scales. The Standardized Root Mean Square Residual (SRMR) and the root mean square error of approximation (RMSEA) of the PSCHO were 0.069 and 0.071 respectively. Bentler's comparative fit index was 0.92. The Bentler & Bonett's normed fit index and Non-normed fit index were both above 0.9. But the Goodness of fit index (GFI), the adjusted GFI (AGFI) of the modified PSCHO were 0.80 and 0.77 respectively, slightly lower than the criterion of these two index (GFI > = 0.85, AGFI > = 0.80). The values of most indices were in the range indicative of an acceptable fit of the model to the data [30, 31] .
Problematic response
The overall average of problematic responses across six hospitals was 15% ( Table 2 ). The scales of "problem responsiveness" (4%), "workgroup norms" (4%) and "senior leadership" (5%) had lower rates of problematic responses and the scales of "fear of blame" (79%), "fear of shame" (41%) and "outcomes" (36%) had higher rates of problematic responses. The scales with lowest and highest rates of problematic responses were the same when considering both problematic and neutral responses.
In the scale of "fear of blame", 76% of respondents indicated that a person would be disciplined if he was found making a mistake and 81% of respondents indicated that clinicians who made serious mistakes were usually punished. For the scales of "fear of shame", 42% of respondents thought that asking for help was a sign of incompetence, 42% of respondents thought that telling others about mistakes was embarrassing, and 40% of respondents thought that people would not tell others about a mistake that had significant consequences if they thought that nobody would notice the mistake.
In the scale of "workgroup leadership", 59% of the respondents reported that whenever pressure builds up, management in the unit wants them to work faster, even if it means taking shortcuts that might negatively affect patient safety.
For the scale of "outcomes", 39% of respondents reported that they had witnessed a coworker do something that appeared to be unsafe patient care in the last year and 34% of respondents reported that they had done something that was unsafe for patient care (Table 2) .
Problematic response by job type
The PPRs varied by job type ( Table 3 ). The overall PPR for patient safety was slightly lower for managers than for physicians, nurses and other types of workers. While managers reported relatively low PPRs for the scales of "resources for safety", "facility characteristics", "work group recognition", "fear of shame", and "fear of blame", they reported relatively high rates of PPRs for the scales of "psychological safety", and "outcomes". The PPRs for physicians were particularly high relative to other types If a person makes a mistake and is found, he will be disciplined. 76.14 85.63
of workers for the scale of "workgroup leadership", "fear of shame" and the PPRs for nurses were particularly high relative to other types of workers for the scale of "fear of blame". In Table 4 , we present the results of multivariate regression models which test more directly for differences between managers and non-managers and also control for individual (gender, education, and working years) and hospital characteristics which may influence responses. We find that managers reported more favorable scores than other types of workers for most scales except for "fear of shame", "learning", "fear of blame", and If the item of "Whenever pressure builds up, management in the unit wants us to work faster, even if it means taking shortcuts that might negatively affect patient safety" was deleted, the Cronbach's α Coefficient, PPR and neutral percent rate of the scale of "workgroup leadership" would be 0.90, 6.04, and 9.48 respectively. △If the item of "I have never witnessed a coworker do something that appeared to me to be unsafe patient care" was deleted, the Cronbach's α Coefficient, PPR and neutral percent rate of the scale of "outcome" would be 0.87, 36.44, 7.63 respectively. # If the two items of "whenever pressure builds up, management in the unit wants us to work faster, even if it means taking shortcuts that might negatively affect patient safety" and "I have never witnessed a coworker do something that appeared to me to be unsafe patient care" were deleted, the Cronbach's α Coefficient, PPR and neutral percent rate of the overall safety climate would be 0.963, 14.04, 8.63 respectively. Calculated for all personnel and by job types for each scale and for safety climate overall, weighted for job type within each hospital. *p < 0.05, ***p < 0.001. "outcomes". They also had more positive assessments of patient safety climate overall.
Discussion
The objective of our study was to describe staff's perceptions of patient safety climate in public hospitals in Shanghai, China and to determine how perceptions of patient safety climate differ between hospital workers in the U.S. and China.
Overall patient safety climate of hospitals
Employees of the secondary general public hospitals of Pudong new area reported similar levels of problematic responses overall (15.4%) as employees in U.S. hospitals (15.9%) based on a survey of 69 U.S. hospitals [32] . The variance, however, across scales is much greater in the secondary general public hospitals of Pudong new area (3.8%~78.5%) than in U.S. hospitals (4.8%~36.4%).
Rates of problematic responses were much higher in the domains of "fear of shame" and "fear of blame" among employees in Chinese public hospitals.
Greater prevalence of "fear of shame" and "fear of blame"
Employees in the secondary general public hospitals in Shanghai are much more likely to report fear of shame (41.2%) than those in in the U.S. hospitals (4.8%). The discrepancy may be attributed to cultural differences between workers in the U.S. and China. Previous studies found that Chinese society tends to be more collective than the Western society, which is called "familial collectivism" [33, 34] . People admitting mistakes do not only embarrass themselves but also embarrass the team. Thus, workers may be reluctant to admit to making mistakes in China. We found that "fear of shame" is the highest among physicians. Many Chinese doctors disagree strongly with the statement, "human error is inevitable", suggesting that physicians in China may believe that to be a professional they must be infallible [31] . Thus, admitting a mistake is viewed as a sign of incompetence. This is consistent with "fear of shame" being particularly high among physicians. The study also revealed that employees in the secondary general public hospitals in Shanghai are more likely than their American counterparts to report fear of blame (78.5% versus 32.2%). These results may be driven by a punitive work environment in healthcare in China. All types of workers in hospitals in China may face a punitive work environment in their interactions either with managers, other co-workers and/or patients. This is reinforced by the studies of nurses' perceptions of safety culture report that nurses believe they will be punished for making an error and are afraid of reporting an error [35] . In our study, nurses exhibited the highest PPR for the scale of "fear of blame" (81%).
The possibility that patients may initiate complaint procedures and apply for compensation for adverse events or healthcare errors may also generate reluctance among health care workers to report adverse events. Relationships between patients and providers are often acrimonious, making patients likely to report complaints and creating concern among providers over making information about mistakes public.
In contrast, employees in Chinese hospitals reported higher levels of psychological safety than those in U.S. hospitals. In particular, the PPR for "staff can feel comfortable questioning the actions of those with more authority when patient safety is at risk" was particularly low (9% vs. 22%). Employees in Chinese hospitals appear to be more willing to report safety issues when they perceive that they are not to be blamed.
Negative impact of heavy workloads on patient safety
Heavy workloads of employees in public general hospitals in China are likely an important factor that negatively impacts patient safety. Physicians in China make decisions on diagnosis and treatment in 6.37 minutes on average during an outpatient visit [36] . In our study, about 59% of the physicians, nurses, managers and other employees believed that their unit management wanted them work faster, even if it might negatively affect patient safety. The environmental factors conducive to promoting patient safety identified by the IOM appear to be lacking in Chinese public hospitals [1] .
More positive perception from managers
Like previous studies [24, 25, 28, 37] , our study also showed that managers perceived the safety climate more favorably than other types of workers. One possible explanation is that, in China, patient safety efforts are driven mainly by hospital managers. In response to patient demands for higher quality and safer care, hospital managers have implemented a variety of interventions hospital dummy variables; # 1: yes, 0: no; *P < 0.05, **P < 0.01,***P < 0.001.
directed at quality and patient safety. These efforts may have made hospital managers in Shanghai respond more positively to the questions on patient safety climate. It is also possible, however, that these differences are driven by the extent to which the different types of workers are directly exposed to clinical care. In our study, managers were restricted to those with administrative rather than clinical responsibilities. Thus, they may have different perceptions of patient safety than frontline workers who interact more directly with patients.
Cross cultural differences in measuring patient safety climate
Our results are consistent with other research demonstrating that patient safety instruments developed for U.S. hospital workers often do not perform as well when administered in other countries. While the PSCHO performed well overall on the sample of public hospitals in China, in its original form, internal consistency was low for two scales: workgroup leadership and outcomes. As a result, we modified these scales. However, we also emphasize that the PSCHO captured important elements of patient safety climate in public hospitals in China that were not measured by the HSPSC, which has been more widely used in crosscultural studies. In particular, the HSPSC does not include the items of "fear of shame" which was important aspects of patient safety climate and has slightly different ways of asking about "fear of blame" . We found these scales were particularly problematic for workers in hospitals in China.
Limitations
The key limitation of our study was that the study sample was restricted to a single area of Shanghai. Thus the results cannot necessarily be generalized to other areas or regions of China. However, we note that, relative to studies that sampled hospitals more broadly across the county [17] , our analysis was designed to generate representative samples within organizations. Thus, not only does our analysis include all the general hospitals of a particular district but also is representative of workers within the hospitals. Indeed, our results suggest that these types of analyses should be replicated in other areas of China to determine if other hospitals face similar challenges in worker perceptions of patient safety climate. Another issue is the difference in timing of the Chinese and American surveys. Our survey was conducted in early 2013 and we compared the findings to a U.S. survey conducted in 2004. Patient safety climate may have changed over time in the U.S. hospitals. We also note that we defined managers differently in our survey. In our survey, we defined managers as nonclinical workers with positions in administrative offices.
In other surveys, managers are defined as department head or above including clinical department directors. The results comparing managers and non-managers are similar despite this difference.
Conclusion
With the reform of public hospitals in China, many efforts have been made to improve patient safety in public hospitals. The surveyed public hospitals of Pudong new area showed the same level of overall safety climate as those in the United States, but point to two potential areas of concern. First, hospital workloads may represent a barrier to providing safer patient care. In addition, fear of blame and fear of shame among hospital workers may also restrict the ability of managers to implement effective patient safety programs.
Notes
We calculate the response rate assuming that hospitals distributed the survey questionnaires randomly to hospital employees according to study design.
Additional file
Additional file 1: Comparison of the Items in Hartmann's Study and in Our Study.
